A simple clinical method, allowing quantitive assessment of the effects of chest physiotherapy on patients subjected to I.P.P. v., is presented. The method involves measuring of the "alveolar" pressure using the end-expiratory retard mechanism available on the Bennet MA 1 (volume cycled) ventilator.
IXTRODUCTION
Studies including measurement of the changes occurring in pulmonary dynamics during physiotherapy, are scarce. We present here a simple clinical method of quantitating and comparing the effects of three different physiotherapy techniques in patients subjected to I.P.P.V., by observing changes induced in alveolar pressure. Alterations in alveolar pressure may be assumed to approximate to those of total compliance, as long as lung volumes are kept constant (Nunn 1969) .
MATERIAL AND METHOD
The clinical details of the 17 patients studied, and the three physiotherapy techniques employed have been described (Brock-Utne et al. 1975) . Subjects were investigated on three separate occasions, the method of physiotherapy used differing in each instance.
The three techniques used were: 
With nebulization of a mucolytic agent and
a bronchodilator (Hexaprenaline). The patients were ventilated via an endotracheal or tracheostomy tube, using a Bennet MA 1 volume cycled respirator, which has the facility to hyperinflate the lungs at preset intervals, or at the discretion of the operator. In addition, a variable end-expiratory resistance is available to retard and lengthen the expiratory phase, thus imposing an inspiratory plateau on the respiratory pattern. Pressure effects of this manoeuvre can be observed on the ventilator pressure gauge. During the short period of the inspiratory plateau, imposed by maximal retardation of the expiratory valve, inspiratory flow ceases, and the pressures in the system tend to equalize before expiration commences.
This manoeuvre when repeated at intervals, gives an indication of the change in alveolar pressure, and hence an approximate estimate of altered lung compliance, provided the tidal volume remains fixed. During I.P.P.V., the system pressure is higher than that in the lungs, due to resistance offered by the apparatus tubing and the patients airways.
The following routine of alveolar pressure measurements was applied on each occasion. The pressure was recorded during maintenance I.P.P.V. When using methods 2 and 3, the appropriate liquid was then nebulized into the ventilator tubing over ten minutes.
Following this, the patient was ventilated with 100 per cent oxygen for five minutes before active physiotherapy commenced, and inter-mittently during treatment. Thereafter, the patient was ventilated with pure oxygen for a further five minutes, and a second estimate of the " alveolar" pressure was made. The inspired oxygen concentration was again set to pretreatment levels, and I.P.P.V. continued. Further "alveolar" pressure readings were taken at ~O and 65 minutes after physiotherapy. The mean of three pressure recordings taken on each occasion, was noted.
Results were analysed statistically on an Olivetti 101 digital computer, utilizing the Students t-test for significance between two samples means. 
RESuLTS
All three physiotherapy techniques produced a significant fall in mean " alveolar" pressure. However, this was least marked following Method 2, which included nebulization of acetyl-cysteine (Table 1) .
DISCUSSION
The mean " alveolar" pressure measurements recorded in this study, suggest that physiotherapy significantly increased pulmonary compliance.
Our method of "alveolar" pressure measurement, using the expiratory resistance available on the Bennet MA 1 respirator, would appear to offer a simple, practical means of assessing changes in pulmonary compliance occuring during mechanical ventilation, and following chest physiotherapy.
All three methods of physiotherapy employed, appeared to lower "alveolar" pressure. The decrease in alveolar pressure however, was less significant when acetyl-cysteine was administered. No clinical evidence of bronchospasm was noted following acetyl-cysteine nebulization; we therefore presume that the increased production of pulmonary secretions, associated with the use of acetyl-cysteine, may haye contributed to this finding.
The simple method of alveolar pressure measurement described would therefore, appear to have practical application in gauging the response to various physiotherapy techniques, and assessing progress in patients undergoing mechanical yentilation in a critical care environment.
